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^ ^sl^ls] S^<H1 ^^^^ #^ 7l#o.s ^^S\7\] o]^ 

^] ^ $1^ ^1^* S7l] ^V:±:, ^ ^ji, ^ tfl 

^ ^^'^^ l-^l- ^th iJi=T^^^ ^ 7M£^ 

i 2 
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^^-§-^'^<^l ^tb *>T^ ^si^l ^J-ig {METHOD FOR TREATMENT OF 
SEWAGE SLUDGE BY MEANS OF SLUDGE-COAL-OIL AGGLOMERATION} 

£1^ i:^^^<hi ^^]^] ^^^s, 

£2^ ^ ^^<^1 tr]-s. ^e^;<] 

<6> ^ it^^ ^^^^ <^l-§-^>^ ^7]#^2l- ^^^1 ^oflA-l 

^^^^ ±^^io]T^A^ ^^^^o^S. ^t!- ^si^l a^a^^l 7l#ol <y^;^ligAi o]^o] A^s. 

(Agglomeration) £l<H ^^^*>7ll 5)^ <^l-§-^H Jl1:^-2-S ^ 
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10031796 



#^ ^^>: 2004/1/15 



^^11 ^^^] ^-l^^Hl ^^^^^ 7i^cii 

cf^al- ^oi ^ oxv^. 



SlWlsl- ^o^7]\^4, ^n^^^S. ^ ^^^1 His 
^Zl- ->n]l^, 41^1-711 ^^^1-7ll^(^^, Al^H €S) 

-§--§- ^^^^^V^11(S^>^1], ^^#^11, 1-^). ^11^ 



<9> 



^51-=^^=^ =>:?12: 



-*pll^, £<y=7ll^;^l 



<16> 



<17> 



^^^11^ 



<18> 



^*y=-f-7i 



<19> 



4^^, 7l^m^sq- #oi ^ 
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1020TO0031796 %^ ^^>: 2004/1/15 

<^1<H1 ^fl^W. tb^, ^^^^ "^^S^^ ^^^^^ °fl^ ;^l]<^l-g-^}^ 

£ ^0.14 cfl:^^ nfl^^ ^S^<^1 o]s. tltV ^^1 ^^^S^Jl e 

Hfl'^'fl^ ^^V«l]?l ^ ^fl-a^ ^7l7l- ^-^-fl^^i, Cfl^^^e^fi] «J-<^]:0.^ 4:Z|ol Z]-:^ 

^tl- ^l7l#5l ^7l#Sl-# 91^^- 

M- 7l]ol^^ ^ ojo^ ^efl^^Ei £Al 3^l7l#^^El ^ofl ^o] ^^S\o] ^o.r^, ^ 

^^l7l#^ -yr^gsl- ^ ^^sl- s^l-jacf^ i^fl^^^ ^^*>7l ^ 

<2i> i2^-^e]o^ ^v^o.^^ ^^32^0] ^^^o] 7>^^>ji, ^s^^^o] c^ji, ?iloia<^l 
^-S-^^^l -§-^^1 10~20%S. ^^s]^ ^-t^ ^^o] oj^cf. 

^3r>Q^o> SloflA^ ia>sq- <a^^<?l 7^1^ 75-85% 
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23,000-29,000 


25,000 




20,000-23,000 


21,000 




9,000-14,000 


12,000 




14,000-18,000 


16,000 




16,000-23,000 


20,000 



* IkJ = 0.2389kcal 



<26> ^V^, ^^]^]^ ^^^2] ^-H-^^ H^li^>^, ^l^°>cf ^-€-^11, ^^^^ ^-f ^>^^si 

5L^^ ^^ ;^l-so^ ^^]^ cf^4 ^cf. 







5§-it(ppin) 






^■ii-(ppm) 


Ag 


<3-7 


3 


K 


920-1,900 


1,300 


Al 


5,400-12,000 


9,000 


Li 


<2-7 


2 


Ba 


47-50 


170 


Mg 


880-7,400 


1,600 


Ca 


5,900-17,000 


9.800 


Mn 


50-240 


130 


Cd 


2-22 


9 


Na 


1,800-7,400 


4,500 


Co 


<3-5 


3 


Ni 


9-90 


22 


Cr 


20-100 


55 


Pd 


110-1,500 


330 


Cu 


80-900 


350 


Sb 


20-40 


45 


Fe 


1,000-3,500 


2,300 


Sn 


<20-40 


20 


Hg 


0.66-1.9 


1.2 


Zn 


200-2,500 


780 
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1020D30031796 #^ 2004/1/15 











• El- -iuHl H)«)l ;^^1 ;a>;^l^^ol 2j 

O 


•Scroll DF-2.7f 71 -^x|ul7> ^ 
•S-eflul- ^cf^v -^7l#^^ ^olj 
Al.;jl ^17-1 71- 




• oim^i iHi7)- 

• HlJE^ ;^l7l-sl Al^ ^ ^^Hl 

7V -§-ol 

;(11j1S- Jl-a- 71-^ 
^^17> tfll&^l -g-ol 


.^Eixl7l- nl^fls>al ^ ol^;g -B-oj^ 

^^«1 ^flTlsflo): ^ 

•■B-<a *e1^1 2i^<^l t45l- ^^ol ul 






.-i-o^^ -Sr^^S. <y:?!H| i7h 

•^1-^1 Hi 117\ ^ 7^]X1^^# 
^1 ^71- 




•^^^-Jl- ^-g-^q-'S 7pj- ;^-i^ 

•*5i^i -B-<as?ioii ^^^^ ^ 
■^^ <Hm^i ^2., 


• ^i-ao] 

•7l^oll ^?]-Sl-jl, ^^7l -gr^ol ^ 
ic^ol 



1020n30031796 



t^ 'U^}- 2004/1/15 



<3o> tb^, ^^1 1^1^51-^ Ir^^^^'^ll ^<H^i^ ^^^^ 7fl^^l-7l ^^V^ 51-41- 

^91 ^i^>^^(Conditioning)oli4 ^^V^iS]- 2:^11- ^i^^^^ oj^^lofl^ 

91 7><i 13-'^ ^ ol-g-ig(Freeze-thaw methods) 2^^^ ofl-f wj^g^ll^ 

<31> 51-ej-^ ^1^^^ ^^^^ Bf^J-^ofl w]sfl ^l^^S. ^Jl ^^^^4^ ^^o] 
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-§-ol^H, *e^l^1* ^^^V^tfl 7}^^ ^4^91 ^7l-€4. <=>] ^J-*^^ ^e-i 

^1<H] nl-e} 4^^!^?]: Ji-^ -n-^a ^e-i^l^ -^-t^} 90-99%^ 65-85% ^# ^ 9X 

4. sl-t)-^ ^clA^^^ ^e-l^l^l- #e.^^l ji^ll-^ ^Voil -§-^(coagulation)^ ^^^^1^ 

#^ «o^#S^ ^^^S.^ «oi-^^ ^4 ^iilt!: -^^m * 

'^l ^>-§-sl^cfl, HefliCBelt-filter press), SeflA^ ^^KPressure 

Filter) ^<^1 AV-g-tVcf. AS.^ '^slt^, , ^mAlvm) ^ JL^t]- l-:g ^o] a> 

^^Cj-. c^7lAi, Jl^;.V S|-*}-^l=#^ A>-g-^V^ ^7>^<^I tll7V<S>^^ -?-7ll- ^e^^] ^^^^ 

Si^l^, '^sl-^^li^- ^>-g-^l-^ ^^fe *e.^^l 7l§o.^ 20-30%^ *si^l7> ^7> 

^Bio]]^ ^^^1 ^cf. o^HV^ ^7>sl^ ^e^^l <y:^ #eixl icl-e)- cfe^ln]: ^^7} 

^^■irn^^ ^7>^^ ^7>SM. n<^]3. ^S^^^l ^^Jl ^^sfji^t ^<^^l7ll ^4. "a^V^ 

^7l^^^^5^ ^ J:7lA^ ^sl^l ^cf. 

3. 7l#Sfe ^^^e^^CHeat treatment), <^l^^^s1^ (Preheating), ^-g- 

^(Freeze-thaw method)^ ol 9X^^ , ^^^e)^^ ^^l^^^l- oV:^^# 5.ae>7l ^Sfl 

«fi«fl^l^ 7>'a-*HlA-l Al^:^o> 7V<i*H ^51^1^ 5X|.ai]^>jl ^e:|;^l 
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30-50%^7>^l ^i^i-^ ^ 9X-^^, ^7>^ cf^ ^it^A^^o] ^^^1 ^o> ot 30kJ/g^ ^e^xj* ^ 
^ ^^14, <S^^s^ ^^^<^lAi -y-s.ujo} ^^^S^^. B0D7> ^j-^ 

S ^ '^l-g-^m :=L5li4 "J-'^^ ^4 B0D71- ^^^o] 

<34> ^^^^ ^^5zf ^1]^ ^e-i^l^ ^sl(Jelly)i4 ^S7V 3]-^ 

^ tilJE^ ^^7> o]^o. ^^ofl jLJz)-^<ycil, (Bound water)^ o]^^yJ^ ^«.ofl 
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-H-^H-^"?]: ^^^}^ ol-8-^>fe ^^S., ^e-i^l a^S^ ^tq^ 

^<^1 7l#ol <a^;^l^.^■^ ojE-ol -§-^(Agglomeration)Sl^A-^ ^^^^Ml ^cf. 

-s-^^ ^^^<=>] <^^^ ^-^^m -§-^ &3i49 ^^*>^tfl. -^is-A^ ^it^ ^ 

<38> i2^ ^ grf^ ^e-];^! 7.] ^2] ^n]^o^ ^^^^ 7)\^^o_^ T4E)-\a 

^oflA^ ^^ss. iifl^iTiM- ^ oil, ^ti: ^si^ii- ^^-^^^ 7>^]£^ ^ 

<40> 7)^0.^ o. ji^ioj;^].^^. jisflog^j.^ 7>iil (Bridging) 7ll-^ ^S)-^<>1 

7pJ- ^^e>o^, 7l#2] -^iEofl n).e} ^-i-el-(Penduiar), sJjull-el-(Funicular) , 
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(Capillary), ^-^^i^^ ^(Suspended) -^^ ^^S. ^^^>^cfl, ii-f- ^^^^ -^^^7} -§-^7j-£ 

7> ^tJlsH ^i^^ClJC ^>Eflo1lAi^ o.^7^^7} ^i*>t!:T^. 

-g-^^cJ-:^^ (l-^^l:)/(-g-^l- ^^2)o^ ^^17V o;irq-. n^e^-A^ , ^^l-s^ 
^c]-. ^§1 jny} M]-a7il ^^^>Ji <^;^o] -g-^#^ ^ 9X^^, ^ 

<42> AHB]-ii|- 71 #2^ ^El-, ^^/% ^eiEl, ^€/#/7m ^^S. $iJl, 

<43> c^ll- ^O^ ^i^^l-^1-^, Aj-7l 7l#-g-^ ^Tim ^^^^t!: ^Sl^Hl 7l#* 

s^V^^i il«]r^>^ SOO^mol^i-^ *e-^^l-^E}.-7l# -§-^1-* ^^^s:>^ ^^^S o]^o] 

^ ^1=1-. 

<44> a, .^V7l 7l#-§-^ ^^1^ #eixHi SclA^^^tl: ^ft^f 7l#^ -^Alofl :^oj 

<45> ^V7l 7l#^^ ^i=1^^t!: ^e^^lsq- ^itq^^^t!: ^€<='fl ^2]- i^f 7l# 

-§-^# ^«H1 TrfAl 2^} 2i^^ t}^ ^o^S. o]^o]^ ^s. 9X^. 

<46> ^7] 7l#-§-^ cfTJl^ ?icl^^t!: ^&I^H1 1^> 7l# -§-^^ ^Cl^^tb 
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1020530031796 %^ 2004/1/15 

<47> a, Aj.7l 7l#^^ ^7^1^ ^^^^^ ^€<^1 Cflgfl 1^> 7l#^^^ ti^^^t!: 

2x> -g-^ 2i^^ ^ ^£ SX^. 

<48> <^7lollAi A>-g-£]^ 7]#^ <^-§-^. C>}^77M7]W, 5t]P>>^> 

l^fl^-a-. tflo>^, Sfe o]S.o. ^^^v "t^^^ 7l#^^ *Vl4 ^W*^!^!-* 

<49> 4-71 (Size enlargement)^ ^^]^]^ ^^^^^ ^0)7] ^tb 5J 

-^S^i, ^ 7>^t!: ^-^S. iiI«]:(Agitation)^ , Sl^CTumbling)^ , t^^a(Disk)^, 

W ;^13^ -B-71 -§-^;^ll- ^7}^ ^s. 9X^. 
<50> ^^?l-f7l p>^ ^s1^1/A^^ -g-^#^ i-i- 0.5 - 3mm ^^J^l^ 

48mesh ^l^Vs] ;^]# A>-g-^>^ ^^^o.^ ^e^* ^ -S-^^-f- ^7] 

7> ^q-. 

<52> <^ 1> 
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^7>SH, <^7!H%-$] 


^31- 711-^ ^7>5:l-'gA-1 laHV 




f^=r■i^ : 65 - 80% 

•i-<a^ : 1.200 - 1,800 
kca 1 /kg 

TT 


: 40 - 65% 

: > 6,500 kcal/kg 
<:»^^ : 




2::^ : ^€ 
^7)- ^^^^ : 

^ Sl^ ^^^] S^l 


S:?! : ll-^, 
^7V ^^^^ : ^7]#^ ^ 




7|S Ol-g- ^o): 




<^-¥- 
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<54> ^ ^^^^ S^^l 9X^ 7]W^S. ^^^n ^}JL 

^^^1^1, ^^til, ^ ^J-wl 51^1 3711 ^ 

2^- ^^El^ 71-^^^^ ^ AV-g-§>Jl #5l>cl^o^ ^7l>;^«.o. ;^l7l^].o^ ^ 

^^ti] -^^ ^^v^ ^ ^^H. ^ 'itg^ ^1^ <S^^s] ^^o] 

^5^1 ^*>JL dt^^l Sl;^ll7> -§--§-£] T^uf til^Vslo^ cfl7l^<g ^l^o] :gt-S-B:>i4. ^ 

oil, Al^^ ^^1 y^^^^ ^ o;i o.al nfl-f ^J^^>7fl -^-^m ^ ^J"^ 

<56> t!-^, ^Sfl ^S^^l^ «1S ^ A>^S. 7>^*>l4 ^ *Sl^l^ <?!^-R- 

y\ ^^Slol HlJLM- A>S^o^ A>-g-^ ^y^^^^^^t\. ZI51M- 71 ^-g-e- ^AS. cll^l^l-^ jacf 

^^^1€ -n-Stl: ^1-^S.S^ ^^ol 71-^t!- ^'^^^cf. 

<57> ^_aH1 

<58> 7>, ^ ^tflJ:3|. 
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"S-S. ^ ^^31)- #e^^lsl -^71^^ ^^fe £331)- s-^^o] ^rf. 7l#s1 

:£7> ^7l#^ji}- 7l#sl ^^Efl7)- ^-^eKPandular) ^^S. -g-^^<^l 

^^^51^1 ^<^K^^^*'l ^-I^V^^-. ^sIH-, 7l#^ ^£1- ^ojTg 3lu|l-s^-(Funicular) ^Bfl 

El^A^ ^'^MJI Sl^^^ 3711 H 7l# ^<^1^ 

<60> t^^, :^o^ S^loll^i iiiaV ^^^5!}- 5^32] ^ 7l#^ t:i1^;^> ^^^j^fl 

'^%l=* ^l^lcf. £4^ ^ei:^l Sc^A^^^^oi] 7l## ^Jl iE^^Sfl- ^ 

-^71 7] #21 ^ ^(Suspended) ^^fls ^o> ^jo^ yl^o] <Hl^^3z]- ^o] £)ol 

^<^l-^l7fl ^^^^7} ^m^lTfl ^^M^ -§-^1-^ ^^S. ^o}:^]jL ^ 

^*^>^m- ^^^^1 ^i^yslTfl ^rl-. Iil«>#£^ -^7]1:^2}-21 :g#zl-oil 

iii«>^£7> ^-=011^^^ ^4^#<^M ^^■ir'^l 3711 <^%i=* t^i^l^l ^^4. 

<61> -a-711-^21 #^^521- 7l#2l.o^ :?l^^(Affinity)ol A-^S. CfS. >^ ^ Jl)- #Sl;^l^ 711- 

-§-^Al^ nfl J^o^ 7]s.o.^n>o.^^ j^o.ol ;^-ls:>^Cl-. ol^ ^^*>7l 2^ 
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^l:^(Tumbling)^S. -^^1^>^ Jl^^<?]c]1, ^ei^ll- 3000rpm 10 

^^V JEW]:*!- ^^-ar cf^l 'iS^ ^l-eKTumbler)^ ^^^>^J1, ^^i^l/^^^ 

-S-7l<^lAi iiiovt!- :£5sl- ^i=l-. 

<62> 2^ M^J: ^ o^^V Jl4^ ^^o^ y^o.^ ^ ^lo]7} ^9X^^ , ^^^]^ ^-f^ 

<64> ^^<^1 A>^t!- ^li: 9.09%, ^1^^ 6,690 Kcal/kg^^l , A>-g-*}- 

^7]^s[ ^ei^lfi] ^-f 38%olo^o.o^, oj^o^ ^1^^ ^ 1,200 - 1,800 kcal/kg^^l^cf. <^7l 
'^'ll 10,450 kcal/kg<?l A# A>-g-s:H ^tb 



<65> 2> 













-t-i^Ckcal/kg) 




5.68 


1.99 


63.0 


4.26 


7.410 


3171 ^^e^ 


4035 


1.74 


29.7 


5.17 


7.351 




1.43 


0.43 


33.5 


3.06 


7.139 
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1-5 ^S. S^jtl: ^-^S^i, "11<H1 7l# ^<a^^ 71^ 0.4 - 2.0 ^S. ^^t!: 

-5-^1:^ 7.140 ~ 7,400 kcal/kg ^^^W^^, -§-^#^^ 5)^ 3 ~ 5.2% 

<69> 7]f- -g-^ofl 9]^ ^7]^ ^el ^ ^^^o\] tflt!: ^-g- <^1^ <iE3>4 <i 

•^(Sulfate)^ tijiii^ -g-<^l*}7jl ^e^slD^, Pyrite-£ 2^2\ji^ "^^^ ^1:^ ^S^^M", 

Organic sulfated -§-^# ^^11 tt^. 
<70> -^oi ^E^^i Na f-^^^ 4765ppm ^£5^^^- ^^^] Na ^-^-^^ lOppm 

<71> <^3> 711-^^011 o:]^ A^^o^ JL32|. 

<72> : % 

<73> 









^] 2 




7 








Total 
S 


Sulfate 


Pyrite 


Organi 

c S 






Total 
S 


Sulfate 


Pyrite 


Organi 

c S 






0.92 


0.05 


0.52 


0.35 




12.5 


0.59 


0.00 


0.36 


0.23 






0.46 


0.02 


0.42 


0.02 


"5"Tr 


15 


0.24 


0.00 


0.14 


0.10 




^^^^^ 


0.46 


0.02 


0.42 


0.02 




15 


0.35 


0.00 


0.17 


0.18 






0.99 


0.38 


0.42 


0.19 


^■^ 


.30 


0.90 


0.05 


0..32 


0.53 


(^^) 


^]-^^ 


0.81 


0.19 


0.40 


0.22 




35 


0.68 


0.03 


0.19 


0.46 
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<74> c^., ^s^^ ij-s. ^ COD 7fl^ Jl4 

<75> -g-^ ^-§-71^ ^sl^l^ TCOD^ 10700ppm ^^S^l^^i, ^}^]^^ 

275nm ^ 74% o]o^o_v^^ ^el^l-^^-7l# -g-^ ^S] ^3\-S.^ 92% o]^^ 

S. ^^}^^^, '^^ ^Efloic-ll o]^s. ^-B-# nfl^o] ^o.^ C0D7> 290ppm 

3.n] 7^^^^^. ^7]^^ ^ei^l^^ 275nm 3i)-:^o]]A] 33% ;gi^o.i4 -g.^ 

82% ^£5. 3711 7fl^i)^o.c^, ^e-i^jfil -^^ 3i)-^<^l^i 59%<^1>H 

74% ^l!: x-l2:§>5|t4. o]^ ^e^;^l^oi] #e.^;=^l tifl^ofl 71^^ 

7Ao_s. ^tii-^o.^ *ei^Hl cfltV 7l# -g-^s^o.^ -iflts]- ^ COD^ 3711 711-^^ ^ 
^. 

<76> ol>^ollA-l ^>H1^1 W>S!l- ^ #ei^l 7l#^^^O.S ^1$ 

■%-'=>]^}7]] Jl^^ o.^ #^ ^1^^ 3711 ihdlljL^^^ ^ ^JI, ^ 

^ ^ ^^ll^^^Jol ^o.u^, 9^^^ ^ ^fl-a-§-t!: 
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11 

^tb ^^^j ^ €-8-^^* 7>^i£^ i-B^^, ^-n^. ^mn^^s. 
*m ^^^^ ^n^; 

JUaV^I-o^ SOO^an ^e:|;^l_A^ ^-7]^ -§-^1-^ ^^^5r>^ ^"^.^S oj^o^^lji. o]^] 

[^^^IJ- 3] 



26-22 



1020f^0031796 #^ 'U^}'- 2004/1/15 

{^^^^ 41 

5] 

[^^^iJ- 6] 

^mni 9X^^], ^1-71 -g-^ ^3-^171- ^n^A^^t!- ^It^l ifl^fl 1^1- 7l# -§-^:f ^^^^^ 

^Jl 2^> -§-^ ol-.olxl^ ^^^S. *m ^e1:;^l-A^H}.-7l# 

1^^^%!- 7] 

^-B-. ^-B-. ^-§-H-, ^l<^-g"B-, <^>^7>e^7l#. 5qp>;^>-H-. tiS\^-^. ^^}^. ^^^^ oi^. 
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